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INTRODUCTION
The study of interaction between man and machine in the system, with regard to the improvements/adjustments in order to improve the efficiency of operations, reduce operator fatigue and protecting the health of operator and ensuring optimum working environment conditions, presents a challenge to engineers as well as many other experts that deal with this issue. Specific biological properties of man in relation to the technical requirements of the machine, which by their nature differ substantially, make this research very difficult. As the biological characteristics in general also have certain changes, research interactions in the man-machine system, aimed at its optimization, are focused primarily on the adjustment of certain characteristics of the machine to man, to use man optimal psycho-physical abilities. Specifically, large number of research is aimed in the direction of the smallest possible expenditure of energy and time by a man while performing work operations on the machine, as well as the preservation of human health when in contact with the machine Figure 1 . In construction and maintenance sectors cranes contribute to one-third of all fatalities, while large numbers of injuries and deaths is also encountered in transportation, manufacturing and warehousing industry sectors [07, 12] . According to evident need this paper describes continuation of research on evaluation of crane cabin char- (1) the operator must see the cargo, wharf and closest surrounding (2) the operator must understand signals and symbols in cabin (3) the operator has the need to see the display (4) all parts in cabin must be robust and steady due to often careless behavior of operators (5) the placement of indicators and regulators must be logical and ergonomically correct (6) the operator has the need for adjustable work posture and (7) there is a need to have all items fixed in cabin due to risk of theft. As shown in Table 3 are presented on Figure 2 .
Pareto analysis
Influence of observed crane cabin characteristics is further conducted using Pareto analysis. In this case all characteristics are observed equally, regardless on type, starting from the characteristic that is least good. Pareto analysis for crane cabins in Luela port is presented at Figure 3 . (Table 2 ). For Krupp crane cabin characteristics Pareto graph is shown at Figure 6 , for Tsuji at Figure 7 and for MHI at Figure 8 . 
Index of unsuitability
Beside Pareto analysis of characteristics, overall comparison was conducted using index of unsuitability of crane types. Let index of unsuitability IU be Main problems for Lulea port crane cabins are in the fields of interaction between crane operator and controls followed by safety characteristics. Liebherr and MacGregor crane cabins could be improved by better placement of indicators and regulators and adjustable work posture, followed by the solution of visual problems of operator. It is evident that contemporary crane cabins designs still do not satisfy operator needs in the fields of both safety and ergonomics and according to that future research are expected in those aims. Authors in [13] also propose further research since performance and physical load on the operator should be further optimized by adjusting gain settings to the task, especially in the field of joystick design. 
